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(54) Absorbent article 



(57) An absorbent article 1 comprising a topsheet 2, 
a backsheet 3, and an absorbent member 4 is disclosed. 
The backsheet 3 comprises a laminated sheet com- 
posed of a breathable film 3a printed with a multicolor 
pattern 10 and nonwoven materials 3b and 3c super- 



posed on the printed side of the film 3a. The printed area 
of the film has an L* value of 10 to 93 and a C* value of 
20 to 120 as measured with a color difference meter. 
The nonwoven materials 3b and 3c have a light trans- 
mittance of 40 to 83%. 
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Description 
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^ the nonwoven material has a light transmittance of 40 to 83% 
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BRIEF DESCRIPTION OF THE DRAWINGS 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0009] A preferred embodiment of the present invention will be described with reference to the drawings. Fig. 1 is a 
perspective viewed from the rear side. Fig. 2(a) is a plan view of the diaper of Fig. 1 in its unfolded state, viewed from 

5 the topsheet side thereof, with part of which cut away. Fig. 2(b) is a cross-section of Fig. 2(a) along line b-b. 

[0010] As shown in Figs. 1 , 2(a) and 2(b), the disposable diaper 1 of this embodiment comprises a liquid-permeable 
topsheet 2, a liquid-impermeable backsheet 3, and a liquid retentive absorbent member 4 interposed therebetween. 
[0011] The diaper 1 is divided into a front body portion A, which comes into contact with the wearer's stomach side 
skin, a rear body portion B, which is on the wearer's back side, and a crotch portion C, which is located between portions 

10 A and B. Side ends A1 and A2 of the front body portion A and side ends B1 and B2 of the rear body portion B are 
joined, respectively, to form a waist opening 5 and a pair of leg openings 6. The joining is carried out by heat sealing, 
radiofrequency sealing, ultrasonic sealing, and the like. 

[0012] The absorbent member 4 is almost rectangular. The middle portion of each longer side of the absorbent 
member 4 is curved inward to its longitudinal center line. The topsheet 2 is also almost rectangular and is slightly larger 
15 than the absorbent member 4, extending outward from all the edges of the absorbent member 4. The topsheet 2 can 
be of the same type as commonly used in the art of disposable diapers. The absorbent member 4 comprises super- 
absorbent polymer particles and a fibrous material and enveloped in tissue (not shown). 

[0013] The backsheet 3 comprises a breathable or water vapor permeable film 3a, a first nonwoven material 3b 
superposed on the breathable film 3a, and a second nonwoven material 3c superposed on the first nonwoven material 

20 3b as an outer surface of the diaper 1 . 

[0014] The breathable film 3a in the backsheet 3 has an almost rectangular shape which is slightly larger than the 
absorbent member 4, extending outward from all the edges of the absorbent member 4, similarly to the topsheet 2. 
The two nonwoven materials 3b and 3c in the backsheet 3 are the same shape and size, and of a shape and a size 
and larger than the breathable film 3a, extending outward from all the edges of the film 3a. The nonwoven materials 

25 3b and 3c also have its middle portion curved inward to make a sandglass shape. The three of the breathable film 3a, 
the nonwoven material 3b, and the nonwoven material 3c are jointed together into a unitary laminate by an appropriate 
joining means, such as a hot-melt adhesive. The manner of joining the three members is in a discontinuous pattern of 
lines, spots, helixes, etc. so as not to inhibit water vapor from passing through the breathable film 3a. The amount of 
the hot-melt adhesive to be applied between adjacent members is preferably 0.5 to 7 g/m 2 for securing sufficient 

30 adhesion among the members while retaining the water vapor permeability and a comfortable texture of the laminated 
sheet. The application methods include slot spraying, curtain spraying, spiral spraying, melt blowing, gravure coating, 
die coating, and the like. 

[0015] As shown in Fig. 2(a), a pair of cuffs (or flaps) 8 made of a liquid-resistant or liquid-impermeable and breathable 
material are provided on longitudinal sides of the topsheet 2. Each cuff 8 has its one end fixed to the topsheet 2 over 
35 the length of the topsheet 2, with the other end free. An elastic member 81 is fixed in its flat-out stretched state to each 
cuff 8 in the vicinity of its free end, whereby the cuffs 8 stand upright to present barriers against the liquid flowing in 
the lateral direction. 

[0016] In the backsheet 3, the two nonwoven materials 3b and 3c extend outward from the front and rear edges of 
the breathable film 3a, and the extended parts are folded back on the topsheet 2 side. The folded parts of the nonwoven 

to materials 3b and 3c in the front and rear waist opening portions are positioned on the absorbent member 4 as shown 
in Fig. 2(b). A plurality of elastic members 51 a and 51 b are fixedly disposed between the folded parts of the nonwoven 
materials 3b and 3c over the width of the backsheet 3 in their stretched state. The elastic members 51a and 51b are 
disposed such that their ends meet with an overlap when the side ends A1 and A2 of the front body portion A and the 
side ends B 1 and B2 of the rear body portion B are respectively joined together. In this manner there are formed 

45 substantially continuous loop of gathers encircling near the waist opening 5 of the diaper 1 . 

[0017] As shown in Figs. 2(a) and 2(b), the two nonwoven materials 3b and 3c extend outward from both longitudinal 
sides of the breathable film 3a, and the extended parts are provided with elastic members 61a and 61b. Each of the 
elastic members 61 a and 61 b is composed of a central part 61 a' or 61 b' and side parts 61 a" or 61 b" which are extensions 
from both ends of the respective central part. The central parts 61 a* and 61b' are disposed across the crotch portion 

50 c of the diaper 1 , and the side portions 61 a" and 61 b" are along the curves of the crotch portion C. The elastic members 
61a and 61b are held between the two nonwoven materials 3b and 3c with their side portions 61 a" and 61b" being 
fixed in their stretched state by an appropriate means. When the side ends A1 and A2 of the front body portion A and 
the side ends B1 and B2 of the rear body portion B are joined together, respectively, the ends of the elastic member 
61a and those of the elastic member 61b meet with an overlap to make a substantially continuous loop of gathers 

55 encircling near the leg openings 6 of the diaper 1 . 

[001 8] As shown in Figs. 2(a) and 2(b), elastic members 71 a and 71 b are also provided in body portions D positioned 
between the front and rear ends and the curved portions (the crotch portion C) of the diaper 1 along the width direction 
of the backsheet 3. These elastic members are disposed across the absorbent member 4 in the front and rear body 



3 



EP 1 147 755 A2 



25 



30 



35 



40 



45 



50 



55 



Sue la i ce' " * ™" * ^ 3 ^ * ea 10c - • -P area 10d, and a ,ight 

^^^^ 

the CIE standard illumlnant beam te^T^Z^Z / ^ DenSy0kU K ° 9y ° K K ) by usin 9 

light-receiving conditions of A«SiT^ .^^/.T** C ? ndrt,on ° f 10 ° and illumiriatton an « 
the reflected light was measured ' P " ^ Stat * ° f non V™™ "oathable sheets, and 



4 



EP 1 147 755 A2 



here is a thickness of a nonwoven material before being superposed on the breathable film 3a, spread flat on a horizontal 
mount with a 120 mm-side square plate weighing 50 g put thereon. Where two or more sheets of nonwoven material 
are superposed as in the presently described embodiment, the individual thicknesses measured separately are added 
up to obtain the total thickness. 

5 [0030] Materials fabricating the nonwoven materials 3b and 3c include fibers of thermoplastic resins, such as poly- 
olefins (e.g., polyethylene and polypropylene), polyesters (e.g., polyethylene terephthalate), and polyamides, and con- 
jugate fibers, such as core-sheath types and side-by-side types, made of two or more of these resins. The nonwoven 
materials 3b and 3c may be either the same or different. It is preferred for the fibers constituting the nonwoven materials 
3b and 3c to have a small fineness for providing the backsheet 3 with a satisfactory texture or feel, specifically of from 

w 1 .0 to 4.0 dtex, particularly 1 .5 to 3.5 dtex. Finer fibers than 1 .0 dtex are difficult to make, only serving to increase the 
cost of production. 

[0031] The nonwoven materials 3b and 3c can be produced in ordinary processes such as an air-through bonding 
" process, a melt-blowing process, a heat rolling process, a spun-bonding process, and a suction heat bonding process. 
[0032] While the nonwoven materials 3b and 3c are preferably white or very lightly tinged, it may be colored as long - 
is as the clearness of the pattern 10 or the appearance of the diaper 1 are not impaired. 

[0033] The breathable film 3a is preferably a microporous film obtained by forming a molten resin composition com- 
prising a polyolefin resin, for example, a filler, and a third component into sheeting, which is stretched at least uniaxially. 
The polyolefin resins include low-to-high density polyethylene, linear-low-density polyethylene, polypropylene, poly- 
butene, and mixtures thereof. 

20 [0034] The moisture vapor transport rate of the breathable film 3a is represented as a water vapor transmittance 
rate measured in accordance with J IS Z0208, provided that a sample is kept at 32° C for 1 hour before measurement. 
A breathable film 3a having a moisture vapor transport rate of 0.5 to 4.0 g/(1 00 cm 2 -hr), particularly 0.5 to 2.5 g/(1 00 
cm 2 -hr), is preferred for letting the internal humidity escape to give comfort to a wearer and for preventing body fluids 
from leaking through pinholes. 

25 [0035] It is preferred for the breathable film 3a to have a basis weight of 1 0 to 50 g/m 2 , particularly 1 5 to 30 g/m 2 for 
retaining sufficient strength and giving agreeable feeling. 

[0036] A unitary laminate of the breathable film 3a and the two nonwoven materials 3b and 3c can be subjected to 
embossing to increase the adhesion among the members while improving the texture. The engraved roll used for 
embossing includes a metallic roll having a large number of bosses in various patterns. The engraved roll is preferably 

30 capable of being heated. The back-up roll, used in combination with the engraved roll, should have a specific surface 
hardness, which is preferably a durometer hardness of 70 to 94° measured in accordance with JIS K721 5. The material 
of the back-up roll is not limited, provided that the above-specified surface hardness is secured. 
[0037] Multicolor printing on the breathable film 3a can be carried out by, for example, flexographic printing orgravure 
printing. Any other printing techniques, if appropriate, can be utilized. Flexographic printing is a technique in which an 

35 object to be printed is clinging to an impression drum while running on a plate cylinder and therefore undergoes little 
stretching. Therefore, it is suited for multicolor printing on a thin and stretchy material like the breathable film 3a. 
[0038] On printing, the micropores of the breathable film 3a, through which water vapor can escape, are dogged 
with ink to reduce the water vapor permeability. Hence, the printing area is preferably as small as is consistent with 
the purpose of printing. The pattern to be printed is by no means limited in color, design or theme. 

^o [0039] The present invention is not limited to the aforementioned embodiment, and various modifications can be 
made therein. For example, the two nonwoven materials 3b and 3c, which constitute the backsheet 3 in combination 
with the breathable film 3a, can be replaced with a single sheet of nonwoven material. All the breathable film 3a and 
the nonwoven materials 3b and 3c used in the above-described embodiment may have the same shape. 
[0040] The present invention is not limited to a pants type disposable diaper as referred to above as a particular 
embodiment of absorbent articles and includes other types of disposable diapers, adult incontinence pads, sanitary 
napkins, and any other absorbent articles. 

[0041] The present invention will now be illustrated in greater detail by way of Examples. It should be understood 
that the following Examples are presented as being exemplary of the present invention and are not construed as 
limiting. Unless otherwise noted, ail the parts and percents are by weight. 

so 

EXAMPLES 1 AND 2 AND COMPARATIVE EXAMPLES 1 AND 2 

(1) Preparation of breathable film 

55 [0042] Linear low-density polyethylene (UZ2520F, available from Mitsui Chemical K.K.), calcium carbonate (Escalon 
#2000, available from Sankyo Seifun K.K.), an ester composition (Exceparl TM20-AS, available from Kao Corp.), and 
stearic acid (Lunac S-40, available from Kao Corp.) were kneaded and pelletized at a ratio of 37:58:4:1 in percent by 
weight in a twinscrew kneading machine. The pellets were molded into sheeting by a blown-film extruder, and the 
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rate of 1 .8 g/(100 crr^-hr) Oathable «m had a bass we.ght of 20 g/m* and a moisture vapor transport 

10c, a deep blue area 10d, and a light blue area lOe The ni, mo 3 ^ ™* 10b ' a yellow area 

length a. such an interval that, when the fifrn was c'J o ienZ IT Th™ *" ^ ° f 0OnUnuou « 

positioned on the rear half of the diapers The ? an i^C "values of iTT fJ^ pa,tern be 

color difference meter SZ-L80 are shown in Table 1 1 SetoJ Z , ° a f ^l* 6 , Pnnted Patt6m measured wi,h a 
0, -0.1, and 0.1, respectively The L , a , b , and C* values of the background were 96, 



0,-0.1, and 0.1, respectively. 
(2) Preparation of nonwoven material 
[0044] 



of 3. 1 dtex was used as the nonwoven ZSSSST^TS^SS Tnf °' ""Z TS 8 * ^ 
f.neness of 2.0 dtex was used as the nonwoven material ' ' ' >' made ° f fiberS havin9 a 



(3) Preparation of laminated sheet (backsheet) 
Sa^blHc^^ 

copolymer as a base polyme Itoh^Zrt^!^ * a styrene-butadiene-styrene block 

of 5 g/m*. Embossing was not aSSi TtaSS K °' ^ *° m6mberS to be j° ined in a " «««« 

tance of the two nonwoven £SS STiS^^ ~ ^ ^ ^ ^ —* 

(4) Preparation of pants type disposable diaper 

(5) Evaluation 

- ^^SaSSST^ ^ 9raded f ° r "~ - tha Pa«em and the texture or fee, 
Clearness of printed pattern: 

seen as insufficiently clear were rated »C" or "D"(D is the poorest) (A is better than B), and those 

Texture and feel: 
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[0050] 



tance within a specific range, satisfy both the nute~ Z 9 •' ™™°ven material has a light transmit- 

whereas the comparative ^S^KZXS^^ " d teX,Ure and feel * » e to ^ 
that satisfied the requirements as to the ™ value and I tht r ! . amP ' eS 1 3nd 2 ' the ra,io of tne P*« area 

[005!] As described above, the absorbed article o T° °' ^ ,0tal " rinted a *- 
satisfactory in both c.earness of the ^JSS^ST " W * * ^ area fe 

aswou,db«obvious,oones k i,,ed^^ 



Claims 



the printed area of said n^ZT^To^X^I °" £ ^ ° f SaW 

difference meter, and t0 93 and a C value of 20 to 1 20 as measured with a color 

said nonwoven material has a light transmittance of 40 to 83%. 

3 " JS^SST" aCC ° rdin9 ,0 C ' aim 1 ' Wherei " Said n °~ ~ haa a of 0.5 to 3.0 mm 

" ^^Z^^^^Z T M «~ " 3 — * film printed 

of said film, wherein ater ' al ' th6 n0nwoven material "no superposed on the printed side 

sa.d nonwoven material has a light transmittance of 40 to 83%. 
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